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, $F$ . , $\alpha$
$F=\mathrm{Q}(\alpha)$ . , $\alpha$ $\mathrm{Q}$ $m(t)$ , $F=\mathrm{Q}[t]/(m(t))$ , $F$
. , , ,
. , $F$ . ,
$F_{0}=\mathrm{Q}$ , $F_{i}=F_{i-1}(\alpha_{i})$ $(\mathrm{i}=1, \ldots, n)$ , $F=F_{m}$
, $\alpha_{i}$ $F_{\mathrm{i}-1}$ , $F_{i-1}$ $m_{i}(t, \alpha_{1}, \ldots, \alpha_{i-1})$ .
$m_{i}$ , , $\mathrm{k}\mathrm{n}\mathrm{a}\mathrm{p}\mathrm{s}\mathrm{a}\mathrm{c}^{1}\mathrm{x}$ factorization
, . ,
. ,
$I=\langle m_{1}(x_{1})_{?}m_{2}(x_{1)}x_{2}), \ldots)m_{n}(x_{1}, \ldots, x_{n}\rangle\rangle$
$\mathrm{Q}[X]=\mathrm{Q}[x_{1}, \ldots, x_{n}]$ .
1.2
$m_{i}$ ,
$m_{i}(x_{1}, \ldots,x_{i})=c_{d_{j}}.x_{i}^{d_{i}}.+c_{d_{i-\mathrm{A}}}\urcorner(x_{1}, \ldots,x_{\mathrm{i}-1})x_{i}^{d_{i}-1}+\cdots+c_{0}(x_{1}, \ldots,x_{i-1})$
$(c_{d_{i}}\in \mathrm{z}, c_{j}(x_{1}, \ldots, x_{i-1})\in \mathrm{Z}[x_{1}, \ldots, x_{i-1}])$ . , $m_{i}$ $\langle m_{1}, \ldots, m_{i-1}\rangle$
, $\deg_{x_{j}}\langle m_{i}$) $<d_{j}$ ($j$ 1, . . ., $\mathrm{i}-1$ ) . , $G=\{m_{1}, \ldots, m_{n}\}$ ,
$x_{n}>x_{n-1}>\cdots>x_{1}$ $I$ . $Q[X]/I$ $h(x)\mathrm{m}\mathrm{o}\mathrm{d} I$
, $h\mathit{0}\equiv h\mathrm{m}\mathrm{o}\mathrm{d} I,$ $\deg_{x_{i}}(h_{0})<d_{i}$ $h_{i}$ $G$ $\mathrm{N}\mathrm{F}c(h)$ .
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h , , 1 . , $h$
, $m_{n},$ $m_{n-1},$ $\ldots,$ $m_{1}$ . , $m_{i}$ $x_{i}$
. , . , $m_{i}$ ,
$j<i$ $xj$ . , $m_{2}$ , x
. , $\mathrm{i}$ $mi$
. , ,
.
, $G$ , . ,













. $m_{1}(\alpha_{1})=0,$ $m2(\alpha_{1}, \alpha_{2})=0,$ $m_{3}(\alpha_{1}, \alpha_{2}, \alpha \mathrm{s})=0$ $\alpha_{1},$ $\alpha_{2},$ $\alpha_{3}$ $F=\mathrm{Q}(\alpha_{1}, \alpha_{2}, \alpha_{3})$




Euclid , , $d$ $O(d^{2})$ .
, , ..
$h(x_{1}, \ldots, x_{n})\mathrm{m}\mathrm{o}\mathrm{d} I$ , $x_{n}$ $m_{n}(x_{1}, \ldots, x_{n})$ Euciid
, $ah+bm_{n}=r(x_{1}, \ldots, x_{n-1})$ $a,$ $b,$ $r$ . $r\mathrm{m}\mathrm{o}\mathrm{d} I$ $s\mathrm{m}\mathrm{o}\mathrm{d} I$
, $h\mathrm{m}\mathrm{o}\mathrm{d} I$ as $\mathrm{m}\mathrm{o}\mathrm{d} I$ , $r$ .





Asir $\mathrm{s}\mathrm{p}$ GCD ,
[2], [1]. , 2
.
.
$p$ , $p$ ,
. $p$ , , $p$ $p$




$M=\{x_{1}^{e_{1}}\cdots x_{n}^{e_{n}}\mathrm{m}\mathrm{o}\mathrm{d} I|0\leq e_{i}\leq d_{i}-1(\mathrm{i}=1, \ldots n))\}$
$u= \sum_{t\in NI}a_{t}t$ , $hu\equiv 1\mathrm{m}\mathrm{o}\mathrm{d} I$ $a_{f}$
. , $d= \prod d_{i}$ $O(d^{3})$ ,
Hensei $\mathrm{l}\mathrm{i}\mathrm{f}\mathrm{t}\mathrm{i}\mathrm{n}\mathrm{g}+$ R , $O(d^{3})$ . ,
, 1 $O(d^{2})$ Hensel lifting





, , . $F$ ,
, , monic , $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ ,
. , .
1
$F=\mathrm{Q}[\alpha_{1)}\ldots, \alpha\iota]=\mathrm{Q}[t_{1}, \ldots, t_{l}]/I,$ $I=\langle m_{1}(t_{1}), \ldots, m_{l}(t_{1}, \ldots, f_{l})\rangle$ , , $J=\langle B\rangle\subset R=F[x_{1}, \ldots, x_{n}]$
$R$ . $<$ $R$ . $R$ $<_{F}$ $<$ $F$ $<\cdots<t_{l}$
$(t_{1}^{a_{1}}\cdots t_{l}^{a}’<_{F}x_{1}^{b_{1}}\cdots x_{n}^{b_{n}})$ . , $B_{F}=B\cup\{m_{1}, \ldots, m_{l}\}$
$<F$ $G_{F}$ $x_{1},$ $\ldots,$ $x_{n}$
$G$ , $J$
. $G_{F}$ , $G$ $t_{1},$ $\ldots,$ $t\iota$ 9
$G_{F}$ , 7 $t$
. , St
. S\sim 4 S.
sugar strategy , , Sr ,
, . , ,
Buchberger , 0 :
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$S(f,g)\yen h\vec{c}\neq 0$ , $Garrow G\cup\{h\}$.
$S(f, g)h(*x, t)\vec{c}\neq 0$ , $h(x, \alpha)$ monic $(x, \alpha)$ , $Garrow G\cup\{\tilde{h}(x, t)\}$
$G_{F}$ .
22 $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$
monic , $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ . $\mathrm{m}\mathrm{o}\mathrm{d} p$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$
, $\mathrm{Q}$ $p$ ,
$p$ . , ,
$p$ , , monic
, $p$ , . ,
, ,
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ . , $\mathit{1}=I\mathrm{m}\mathrm{o}\mathrm{d} p$
$p$ , $GF(p)[t]/\overline{I}$ . $I_{\mathrm{p}}$ , $I$
$\mathrm{Q}_{<p>}=\{a/b|a_{2}b\in Z,p\sqrt b\}$ , $\phi$ $I_{p}$ ,




$\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ , , Alg ,
$/$ $\backslash$ , , ,
sp . , ,
, .







DAlg , $\mathrm{n}\mathrm{m}$ . Bm/
, rm , dn . ,
. , ,
set-field $()$ . , , , 1]
, .
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DAlg , Alg algtodalg $()$ .
dalgtoalg $()$ .
32
, nd-gr $\mathrm{n}\mathrm{d}_{-}\mathrm{g}\mathrm{r}_{-}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ , ,
(monic ) , . ,
, .
, $\mathrm{Q}$ , , content . sugar
, , weight 0 .
, . , content
, .
4
, , DRL .
2
$Cyc$ $=$ $\{f_{1}, f_{2}, f_{3}, f_{4}, f_{5}, f_{6}, f_{7}\}$
$f_{1}$ $=$ $\omega c_{5}c_{4}c_{3}c_{2}c_{1}c_{0}-1$
$f_{2}$ $=$ $(((((c_{5}+\omega)c_{4}+\omega c_{5})c_{3}+\omega c_{5}c_{4})c_{2}+\omega c_{5}c_{4}c_{3})c_{1}+\omega c_{5}c_{4}c_{3}c_{2})c_{0}+\omega c_{5}c_{4}c_{3}c_{2}c_{1}$
$f_{3}$ $=$ $((((c_{4}+\omega)c_{3}+\zeta vc_{5})c_{2}+\omega c_{5}c_{4})c_{1}+\omega c_{5}c_{4}c_{3})\mathrm{c}_{0}+c_{5}c_{4}c_{3}c_{2}c_{1}+\omega c_{5}c_{4}c_{3}c_{2}$
$f_{4}$ $=$ $(((c_{3}+\omega)c_{2}+\omega c_{5})c_{1}+\{vc_{5}c_{4})c_{0}+c_{4}c_{3}c_{2}c_{1}+c_{5}c_{4}c_{3}c_{2}+\omega c_{5}c_{4}c_{3}$
$f_{5}$ $=$ $((c_{2}+\omega)c_{1}+\omega c_{5})c_{0}+c_{3}c_{2}c_{1}+c_{4}c_{3}c_{2}+c_{5}c_{4}c_{3}+\omega c_{5}c_{4}$
$f_{6}$ $=$ $(c_{1}+\omega)c_{0}+c_{2}c_{1}+c_{3}c_{2}+c_{4}c_{3}+c_{5}c_{4}+\omega c_{5}$
$f_{7}$ $=$ $c_{0}+c_{1}+c_{2}+c_{3}+c_{4}+c_{5}+\omega$
$Cyc$ , cyclic-7 , $\mathrm{C}6$ 1 7 $\omega$ , $Cyc$ $\mathrm{Q}(\omega)$
, $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ 22 . , monic
22 , 02 .
$\omega$ $\mathrm{Q}$ 220 .
3









Cap Caprasse[4] . $\alpha,$ $\beta$ $t^{7}-7t+3$ 2 ,
$\alpha$ $\mathrm{Q}$ $m_{1}(u),$ $\beta$ $\mathrm{Q}(\alpha)$ $m_{2}(u)$ . Cap $\mathrm{Q}(\alpha, \beta)$
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ 589 ( monic 36 ), $\mathrm{Q}$ , 1
.
4
1 $F$ , $f(x)=x^{7}-7x+3$ . $f(x)$ $F$ , $F$
2 2 GCD (GCD 1 ) $F$ , 08







[3] DCGB , .
.
. change of ordering, RUR
, FGLM RUR .
, $\backslash$ , .
.
, , Asir DP , , $\mathrm{n}\mathrm{d}$
. nd $\mathrm{D}\mathrm{P}$
, . , triangular form
, .
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